This paper presents a construction of the n = 2 (mod 4) Clifford algebra Cln,0-valued admissible wavelet transform using the admissible similitude group SIM(n), a subgroup of the affine group of R n . We express the admissibility condition in terms of the Cln,0 Clifford Fourier transform (CFT). We show that its fundamental properties such as inner product, norm relation, and inversion formula can be established whenever the Clifford admissible wavelet satisfies a particular admissibility condition. As an application we derive a Heisenberg type uncertainty principle for the Clifford algebra Cln,0-valued admissible wavelet transform. Finally, we provide some basic examples of these extended wavelets such as Clifford Morlet wavelets and Clifford Hermite wavelets. Mathematics Subject Classification (2010). 15A66, 42C40, 94A12.
Introduction
Recently it has become popular to generalize classical wavelets to Clifford algebra. The generalization can be found in several publications. These publications deal for example with the discrete Clifford wavelet transform [5, 16, 18] and the continuous Clifford wavelet transform [4, 6, 20] . Their approaches use the classical Fourier transform (FT) to investigate some properties of these extended wavelets.
In [9, 10, 15] , the Clifford Fourier transform (CFT) on Cl n,0 for n = 2, 3 (mod 4) has been introduced. Based on the basic concepts of Clifford algebra and its Fourier transform, we constructed Clifford algebra Cl 3,0 -valued wavelet transform 1 . The commutativity of the n = 3 (mod 4) Clifford Cl n,0 Fourier kernel with every element of Cl n,0 is a unique advantage over the *Corresponding author. 1 Based on Clifford algebra and its Fourier transform, we can easily generalize Clifford algebra-valued wavelet in Cl 3,0 to Cl n,0 for n = 3 (mod 4).
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M. Bahri, S. Adji and J. Zhao Adv. Appl. Cliff ord Algebras n = 2 (mod 4) Clifford Cl n,0 Fourier kernel. Therefore, the construction of the n = 3 (mod 4) Clifford algebra Cl n,0 -valued wavelet transform is simpler than the n = 2 (mod 4) Clifford algebra Cl n,0 -valued wavelet transform.
The main aim of this paper is to expand the generalization of the Clifford algebra Cl 3,0 -valued wavelet transform in [17] to Clifford algebra Cl n,0 for n = 2 (mod 4) using the admissible similitude group SIM(n). We investigate the properties of the extended wavelets using the CFT. Special attention is devoted to inner product, norm relation, and inversion formula. We show that these fundamental properties can be established whenever the Clifford admissible wavelet satisfies a particular admissibility condition. We apply the uncertainty principle for the CFT and properties of the Clifford algebra Cl n,0 wavelets to establish a Heisenberg type uncertainty principle for the n = 2 (mod 4) Clifford algebra Cl n,0 -valued admissible wavelet transform.
Preliminaries
This preliminary section introduces the basic knowledge [1, 3, 8, 14] of Clifford algebra Cl n,0 and its Fourier transform. We also recall the similitude group SIM (n) and its properties from the viewpoint of wavelets.
Clifford (Geometric) Algebra
Let {e 1 , e 2 , e 3 , . . . , e n } be an orthonormal vector basis of the real ndimensional Euclidean vector space R n . The Clifford algebra over R n denoted by Cl n,0 then has the graded 2 n -dimensional basis {1, e 1 , e 2 , . . . , e n , e 12 , e 31 , e 23 , . . . , i n = e 1 e 2 · · · e n },
where i n is called the unit oriented pseudoscalar. Observe that i 2 n = −1 for n = 2, 3 (mod 4).
The associative geometric multiplication of the basis vectors is governed by the rules: e k e l = −e l e k for k = l, 1 ≤ k, l ≤ n,
We may express Clifford algebra Cl n,0 as the sum of an odd part Cl − n,0 and an even part Cl + n,0 , i.e.
Cl n,0 = Cl + n,0 ⊕ Cl − n,0 .
It is straightforward to verify that Cl + n,0 is closed under multiplication, but Cl − n,0 is not. For this reason Cl + n,0 is often used to represent a rotation-dilation in n-dimensions.
